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In the Claims 

Please amend the claims as follows: 

1 . (currently amended) A method for creating a model of inputs and outputs of integrated circuits, 
comprising the steps of: 

representing in the model the output characteristics of integrated circuit driver circuits by two types 
of elements, switching and non-switching; 

tabulating the output characteristics for each of the elements by applying a DC voltage source on 
the output of the driver circuits and measuring the current through each element; 

characterizing the switching elements re presented as voltage-time controlled resistors by obtaining 
the product of DC impedance as a function of voltage and scalars that are functions of time; and 

embedding in the model equations that are functions of input edge arrival times and cycle time for 
each scalar in order to modify behavior of the switching and non-switching elements to fit their 
environment. 

2. (currently amended) The method of claim 1 also comprising the step of : 

accounting for variations in temperature and supply voltages in the integrated circuit, wherein the 
characteristics for the elements are obtained from a dejbase impedance according to the equation: 
dc_impedance = (l+TXf)*dc_base, where GQ DO is a function of supply voltage and temperature. 

3. (currently amended) The method of claim 1 where the step of characterizing the switching 
elements as voltag e- tim e- controlled rosigtore also comprises the step of: normalizing the resistor's . 
transient impedance to the de DC impedance to produce the scalars that are functions of time* 
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4. (currently amended) The method of claim 1 where the characterization of the switching 
elements oo of the voltage tim e controlled r e sistors to produc e to obtain a transient impedance, 
includes using a time-varying scalar iQ started with a component m easured from the time wfrffl 
midpoint of the an input transition reaches its midpoint value. 

5. (original) The method of claim 1 also comprising the step of saving the scalars in a tabular 
format. 

6. (currently amended) The method of claim 1 also comprising the step of making waveforms 
gen e rat e d by the switching el e m e nts periodio by using definitions of local tim e s as function of 
p o ri od io do ing and fa llin c i n put m l^ r nrrivnl tim^n nn^ 1 ™ nfr " T1l ' n g f *™* thrmifrh indaxinp oquations 
generating a periodic waveform from the switching elements by d efining a local time as a function 
of the periodic rise and fall of an input edge arrival time and cr eating a uniciue time index with a 
series of equations, each equation corresponding to a risi ng or falling input transition. 

7. (currently amended) The method of claim 1 also comprising the step of applying a sgriesof 
indexing equations tlffi incorporate a plurality of mod ulating parameters to account for variations 
in environmental conditions. 

8. (original) The method of claim 7 wherein the environmental conditions are slew rate, 
temperature or supply voltage, 

9. (original) The method of claim 1 where the switching elements reflect composite transient 
impedance behavior of a pull-up or pull-down network that are comprised of a plurality of FETs 
and parasitic*. 

10. (original) The method of claim 1 where the non-switching elements are an ESD device and a 
power clamp. 
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1 1 . (currently amended) The method of claim 1 whom tho method also comprising tho otops of 
obtaining behavioral chomctoriotioo for a pre drive current otago linkod to the switch i ng olomonto 
and a d e coupling stage link e d to the pio drive current otag e , s witching el e ments, and 

non nwitf hing HiMTrrV" ™ A "ppi y^p th n ™ tn th n nwtat mnrielinft a pre-drive current stage or a 
decoupling stage as any one of the following: 
a fixed-value element 

a non-switching element that is a function of parameters not varying in time or 

a switching element that is a function of both time and non-tim e varying parameters, 

1 2. (currently amended) A method for creating a model of inputs and outputs of integrated circuits, 
comprising the steps of: 

representing in the model the output characijeristics of integrated circuit driver circuits by two types 
of elements, switching and non-switching; 

tabulating the output characteristics for each of the elements by applying a DC voltage source on 
the output of the driver circuits and measuring the current through each element; 

characterizing the switching elements represented as voltage-time controlled resistors by obtaining 
the product of 4b DC conductance as a function of voltage and e scalars that are functions of time; 
and 

embedding in the model equations that are functions of input edge arrival times and cycle time for 
each scalar in order to modify behavior of the switching and non-switching elements to fit their 
environment 

13. (currently amended) The method of claim 12 also comprising the step of : 

accounting for variations in temperature and supply voltages in the integrated circuit, wherein the 
characteristics for the elements are obtained from a dc_base impedance according to the equation: 
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dc_conductance = (1+DO)* dcjbase, where ©O DO is a function of supply voltage and 
temperature* 

14. (previously presented) The method of claim 12 where the step of characterizing the switching 
elements as a voltage time-controlled resistors also comprises the step of: normalizing the 
resistor' stransient conductance to the DC conductance to produce the scalar that is a function of 
time* 

15. (currently amended) The method of claim 12 where the characterization of the switching 
elements qg voltng e time controlled rosiotors is obtained Gtorting timing at a midpoint of the 
tew s iftnn nf tho input nigniil of tho driv e r to obtain a transient im fl fid? 1 ^ includes using_a 
time-varving scalar component measured from the time when an input transition reaches its 
midpoint value . 

16. (original) The method of claim 12 also comprising the step of saving the scalars in a tabular 
format. 

17. (currently amended) The method of claim 12 also comprising the step of making wavoformo 
g e nerat e d by tho switohing olomonta poriodio by using d e finitions of loool times as functions of 
periodic doing and falling input odgo arrival tim e s and controlling time through indexing equations 
generating a periodic waveform from the switching elements bv defining a lo cal time as a function 
of the periodic rise and fall of an input edge arrival time and creatine a u nique time index with a 
series of equations, each equation corresponding to a rising or falling input transition. 

18. (currently amended) The method of claim 12 also comprising the step of applying a series of 
indexing equations that incorporate a plurality of modulating parameters to account for variations 
in environmental conditions. 

19. (previously presented) The method of claim 18 wherein the environmental conditions are slew 
rate y temperature or supply voltage. 
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20. (previously presented) The method of claim 12 where the switching elements reflect 
composite transient conductance behavior of a pull-up or pull-down network that are comprised of 
a plurality of FETs and parasitics. 

21. (original) The method of claim 12 where the non-switching elements are an ESD device and 
a power clamp* 

22. (currently amended) The method of claim 12 whom the method also comprising the steps of 
obtaining behavioral characteristics for a pie-drive current stage linked to the switching elements 
and a decoupling stage linked to the pre-drive stage, switching and non-switching elements; and 
applying them to the model. 

23. (cancelled) 

24. (currently amended) The ekesk method of claim 34 12 which also comprises coupling a 
prc-drivc stage coupled to the switching elements and connecting a decoupling stage tied to the 
switching and non-switching elements and the pre-drive stage. 

25. (currently amended) The circuit method of claim 34 12 wherein a fixed value element is used 
to represent the pre-drive or decoupling stage. 

26. (currently amended) The oirouit method of claim 34 12 wherein a non-switching element that 
is a function of parameters that do not vary in time is used to represent the pre-drive or decoupling 
stage. 

27. (currently amended) The circuit method of claim 34 12 wherein a switching element which is 
a function of both time and non-time varying parameters is used to represent the pre-drive or 
decoupling stage. 
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28. (currently amended) A method for creating a model of inputs and outputs of integrated 
circuits* comprising the steps of: 

representing in the model the output characteristics of integrated circuit driver circuits by two types 
of elements, switching and non-switching; 

tabulating the output characteristics for each of the elements by applying a DC voltage source on 
the output of the driver circuits and measuring the current through each element; 

characterizing the switching elements represented as voltage-time controlled resistors by obtaining 
the product of DC conductance or impedance as a function of voltage and scalars that arc functions 
of time; 

accounting for variations in input slew rate, temperature, and supply voltages and their affects 
effects on the elements by using a modified local time; 

accounting for variations in temperature and supply voltages in the integrated, wherein the 
characteristics for the elements are obtained from a dc_base impedance , according to the equation: 
dejmpedance or conductance = (l+DQ)*dcJ>ase 9 where ©O DO is a function of supply voltage 
and temperature; and 

embedding in the model equations that are functions of input edge arrival times and cycle time for 
each scalar in order to modify behavior of the switching and non-switching elements to fit their 
environment.. 

29. (canceled) A method for creating a model of inputs and outputs integrated circuits, comprising 
the steps of: 

representing in the model the output characteristics of integrated circuit driver circuits by two types 
of elements, switching and non-switching; 
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tabulating the output characteristics for each of the elements by applying a DC voltage source on 
the output of the driver and measuring the current through each element; 

representing in the model switching elements as voltage-time controlled resistors by obtaining the 
product of DC conductance or impedance as a function of voltage and scalars that are functions of 
time; 

accounting for variations in input slew rate, temperature, and supply voltages and their affootc 
effects on the elements by using a modified local time; 

accounting for variations in temperature and supply voltages, wherein device DC characteristics 
are obtained from a dejbase, according to the equation: dejmpedance or conductance = 
(l+DO)*dcJ>ase> where BO DO is a function of supply voltage and temperature; and 

embedding in the model equations that are functions of input edge arrival times and cycle time for 
each scalar in order to modify behavior of the switching and non-switching elements to fit their 
environment. 

30. (previously presented) A program storage device readable by a machine, tangibly embodying 
a program of instruction executable by a machine, to perform method steps for creating a model of 
inputs and outputs of integrated circuits, the method comprising the steps of: 

representing in the model the output characteristics of integrated circuit driver circuits by two types 
of elements, switching and non-switching; 

tabulating the output characteristics for each of the elements by applying a DC voltage source on 
the output of the driver circuits and measuring the current through each element; 
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characterizing the switching elements as voltage-time controlled resistors by obtaining the product 
of either DC impedance or conductance as a function of voltage and scalars that are functions Of 
time; and 

embedding in the model equations that are functions of input edge arrival times and cycle time for 
each scalar in order to modify behavior of the switching and non-switching elements to fit their 
environment. 



BUR920G00201 

SN 09/683,546 



9 



PAGE 10/11* RCVD AT 4/14/2005 10:53:34 AM [Eastern Daylight Time] 1 SVR:USPT0€ FXRMfO • DNIS:3729306 * CSID:3027698938 ■ DURATION (mm-s$):024 



